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(54) Title: METHOD OF DYEING KERATIN-CONTAINING FIBRES 

(57) Abstract: A method of dyeing keratin-containing fibres, which comprises using a dye of formula (I) wherein Ri and R 2 are 
each independently of the other hydrogen, Q -Chalky 1, halogen or nitro, R 3 and R» are each independently of the other unsubstituted 
Ci-C 4 alkyl or Ci-C 4 alkyl substituted by OH, Q-Gialkoxy, halogen, CN or by phenyl, X x and X 2 are each independently of the other 
hydrogen, Ct-Qalkyl, Q-Qalkoxy or halogen, R 5 is hydrogen orCi-Qalkyl, R* is Cs-C^alkyl orCs-Cgcycloalkyl each unsubstituted 
or substituted by OH, Q-Qalkoxy, halogen, CN or phenyl, or R6 is Ci-C4alkyl substitued by phenyl or by Cj-Cgcycloalkyl, or 
wherein Rs and R$ together with the nitrogen atom linking them form a piperazine ring, which is substituted, at the nitrogen atom 
that is not bonded to the phenyl group, by Q-Cgalkyl or phenyl, or which is quatemised at that nitrogen atom by two such groups, 
the C l -Csalkyl radicals and phenyl mentioned as substituents of the nitrogen atom of the piperazine ring geing unsubstituted or 
substituted by OH, C r C«alkoxy, halogen, CN or phenyl, and wherein X" is an anion. 
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Method of rtv ffl -nQ kgiafln^niajnjng fibres 



^present invention reiates to a method of dyeing keratin-conking fibres especiaiiv 
human hair, using cationic imidazole azo dyes. especally 

Cationic imidazole azo dyes and the use thereof for dyeing hair are alr eariv u \ 
example, from WO 95/01772 and EP-A-714 954 sl l ^ *" 

»ata reina ddtor8t 0rag e^,el„a qU eo« S(Jlul | ona , a j (alinepHvafeJes ^ 
« has now baen found that ,he dy*, of f^ula (1, hereinbefow a™ sullabl . , 

R /R3 f, 

5r + V—^V< R5 x - 



R ' R 8 

R 4 ^ 6 



wherein 

R, and R 2 are each independent of fine other hydrogen, C-C^, halogen or nitro 

Ra and FU are each .ndependently of the other unsubstituted CrcL or C C 

substituted by OH, C^alkoxy, halogen. CN or by phenyl % 1 

X, and X 2 are each independently of the other hydrogen Cl -C<alkvl r r a ,u 

Rs is hydrogen or C-C^lkyl, M ' ^a"* 05 * or halogen, 

Re is Cs-C 12 aiky. or C^cycloalky. each unsubstituted or substituted by OH C Calk™ 
halogen, CN or phenyl or R. is r r oiu . t • Y ' c,<J « alk c*y. 

P ny., r, IS Cl -C 4 alkyl substituted by phenyl or by C s -Cecycloalky|, 
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or wherein R s and R 6 together with the nitrogen atom linking them form a piperazine ring, 
which is substituted, at the nitrogen atom that is not bonded to the phenyl group, by CrC 8 - 
alkyl or phenyl, or which is quaternised at that nitrogen atom by two such groups, the C,-C 8 - 
alkyl radicals and phenyl mentioned as substituents of the nitrogen atom of the piperazine 
ring being unsubstituted or substituted by OH, C,-C 4 alkoxy, halogen, CN or phenyl, 

and wherein X is an anion. 

In accordance with the invention, aikyl radicals are to be understood generally as straight- 
chain or branched alkyl radicals, for example methyl, ethyl, n- and iso-propyl and n-, sec- 
and tert-butyl. 

The alkyl radicals and also the cycloalkyl groups may be mono- or poly-substituted, for 
example by hydroxy, carboxy, halogen, cyano or C r C 4 alkoxy. 

The alkoxy radicals may contain from 1 to 12 carbon atoms, preferably from 1 to 4 carbon 
atoms. They are, for example, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, isobutoxy, 
tert-butoxy, n-pentyloxy or n-hexyloxy. The alkoxy groups, too, may be substituted, for 
example by the radicals mentioned as possible substituents for the alkyl groups, especially 
by hydroxy or d-C^alkoxy. 

Suitable anions X include both inorganic and organic anions, for example halide, such as 
chloride, bromide or iodide, sulfate, hydrogen sulfate, methyl sulfate, boron tetrafluoride, 
aminosulfonate, perchlorate, carbonate, bicarbonate, phosphate, nitrate, benzenesulfonate, 
formate, acetate, propionate, lactate, and complex anions, such as the anion of a zinc 
chloride double salt. 

The anion is generally predetermined by the preparation process. Preferably, chlorides, 
hydrogen sulfates, sulfates, methosulfates, phosphates, formates, lactates or acetates are 
present. 

Halogen is to be understood as fluorine, bromine or iodine or, especially, chlorine. 
Each of R, and R 2 is preferably methyl and especially hydrogen. 
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Each of R 3 and R< is preferably ethyl, hydroxyethyl or especially methyl. 

Each of X 1 and X 2 is preferably methoxy, methyl, chlorine or especially hydrogen. 

Rs is preferably hydrogen, methyl or ethyl, especially hydrogen or methyl. Preferably R s | s 
hydrogen. 7 5 

Cs-C 12 Alkyl radicals Rs are preferably corresponding unsubstituted alkyl radicals, especially 
Cs-Caalkyl radicals and preferably Ce-C 8 alkyl radicals. 

Cs-CsCycloalkyl radicals Re are preferably corresponding unsubstituted cycloalkyl radicals 
especially cydohexyl radicals. 

Phenyl-substituted or Cs-Cscycloalkyl-substituted C^alkyl Re is preferably phenyl- 
substituted or cyclohexyl-subsftuted C^alkyl. especially phenyl-substituted C^alkyl. 

As piperazine rings formed by Rs and Re together with the nitrogen atom linking them 
preference is given to those which are substituted, at the nitrogen atom that is not bonded to 
the phenyl group, by Chalky!, especially C r C 4 alkyl, or by phenyl. 

Re Is especially preferably C s -C 8 alkyl; 
or cydohexyl; 

or phenyl-substituted C^alkyl, like benzyl; 

or R S and R 6 together with the nitrogen atom linking them form a piperazine ring which is 
substrtuted, at the nitrogen atom that is not bonded to the phenyl group, by C r C 4 alky. or 
phenyl. 

Especially preferred dyes used according to the invention are those of formula 



( 
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(2) 



wherein 

X, and X 2 are each independently of the other hydrogen, methyl or methoxy, 
R 5 is hydrogen, 

R 8 is benzyl, Ce-C 8 alkyi or cyclohexyl, 

or wherein R s and R 8 together with the nitrogen atom linking them form a piperazine ring, 
which is substituted, at the nitrogen atom that is not bonded to the phenyl ring, by C,-C 4 alkyl 
or phenyl, and 

X is an anion. 



More especially preferred are dyes of formula (2) wherein Re is benzyl, QrCalkyl 
cyclohexyl. 

Some of the dyes of the formula (1) are known, e.g. from EP-A-714 954. 
Novel are the compounds of formula 




wherein 

R, and R 2 are each independently of the other hydrogen, C,-C 4 alkyl, halogen or nitro, 
R 3 and R, are each independently of the other unsubstituted C,-C 4 alkyl or C,-C 4 alkyl 
substituted by OH, C,-C 4 alkoxy, halogen, CN or by phenyl, 

X, and X 2 are each independently of the other hydrogen, C,-C 4 alkyl, C r C 4 alkoxy or halogen, 
R s is hydrogen or Ct-^alkyl, 

Rs' is C r C 12 alkyl; C 5 -C 8 cycloalkyl or phenyl-substituted C,-C 4 alkyl; 
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or wherein R s and Re together with me nitrogen atom Unking ,hem form a piperaa„e ring 
X is an anion. 



in respect of rh. substrtuents, the preferences Indicated above appr,, and in respeo, of Ry 
the preferences Indicated above for R, apply. * 

IV Is especially preferably phenyl-substituted 0,-C.alky, or CH^cydoalkyt 

The Invention relates also to the compounds of formula (3). C 



The dyes of formula („ „ be oWained, tor example, by reacting a compound of formula 
ft 



*< 4 X 



OCH 3 (4) 



with an amine of formula 
HN(R 5 )R 6 



(5). 



where, the substituents have the definitions and preferred meanings indicated above 
Mernativefy, rt ,s a.so possibie to use as compounds of formuia (4) those compounds 
wh,h, .stead of the methoxy group indicated, contain haiogen, e.g. chionne, o7 
*G*ta» The compounds of formuiae (4) and (5) are known or can be prepared in a 

d,azot IS ,ng 4-a.koxyanilines. coupiing the product with an imidazoie and then carrying out 
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alkylation and quaternisation. 

The reaction of a compound of formula (4) with an amine of formula (5) can be carried 
out, for example, at a temperature of about from 40 to 100°C, preferably from 40 to 70°C, 
optionally under pressure and/or in an Inert gas atmosphere, and in an inert solvent, e.g. 
in water or especially aliphatic alcohols, e.g. C,-C 8 alcohols, such as methanol, ethanol or 
especially isopropanol. It is also possible to carry out the reaction in aprotic polar 
solvents, such as dimethylformamide or dimethyl sulfoxide. In the case of amines that 
are liquid under the reaction conditions, it is possible, if desired, to dispense with a 
solvent. 

The invention relates also to compositions for dyeing keratin-containing material that 
comprise such dyes. 

The compounds of formula (1) are present in the compositions according to the invention 
preferably in an amount of from 0.001 % to 5 %, especially from 0.0,1 % to 1 %, based on 
the total dyeing composition. 

The diversity of shades and the colour fastness of the dyes of formula (1) used in 
accordance with the invention can be increased by combination with other dyes used in the 
field of hair-dyeing compositions. They can be combined very readily both with oxidation 
dyes and with direct dyes, it being possible for the latter to be of cationic nature or also 
uncharged. Only in the case of anionic direct dyes is a certain degree of caution required, 
since precipitation may possibly occur in the formulation. 

In all dyeing compositions, it is also possible for a plurality of different dyeing substances to 
be used together; likewise, it is possible for a plurality of different oxidation dye precursors 
from the group of the developer and coupler compounds to be used together, for example 
aromatic compounds having a primary or secondary amino group, nitrogen-containing 
heterocycles, aromatic hydroxy compounds or amino acids, as described, for example, in 
German Patent Application 197 17 224.5. 

The dyes of formula (1) according to the invention produce colour shades in the range from 
yellowish-red to bluish-red, and the fastness properties are excellent. Attention is drawn to 
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the property thereof mat ertables hair that has already been dyed a dark colour still to be 

«rto.,y altered in shade. ,„ addltton, me dyes are distinguished by a good storage 

also at alkaline pH values, e.g.pH 9.5. 8 * 

For dyeing hair there are preferab* ueed dyes of formula (1) ,„ admixtore with one or more 
further dyes, for examp* ,„ mxftlres . „ 

one o, the dyes desonbed in WO 95/0,772. For example one. two. three or ve mo HL 
fro. WO 9*0,772 may be used, 7>ere may be mentioned as exampies o, 2 Z thT 
yetow dye aooording to Example 1 . the md dye according to Example 4 and the 
accon*g to Example 46 of WO 95/0,772. Especial* suitobie are dye mbdures comp^ a 
dye o, fomluta mwa9m ye|tow ^ aranJing to i accortBng 

to Example 4 and/or me orange dye according to Example 46 of WO 95/0,772. 

in a further embedment, for me pumose of further modiflcata of colour shades the dyeing 
commons ac*on*g to me inventa c^rtse, ^ 
acting to me fcvertton, customary *ect dyes, for example from me gmup o, the 
n«rcan,,,nes. nKrophanylanediamines. nfcoam^anota, anmraquinones. indophenole 
Phenaanes. phenols, mstnlnes or the compounds kncwn as Artan™. eTa. ror 
exampto, me compounds Known by me intomattona, names or made names HC Yei,™ 2 
HC Yellow 4, HC Yellow 6, Basic Yellow 57, Basic Yeliow 9, Dispeme Omnge 3 HC^aa'a 
BC Red BH Baste ned 76. Baato Red 2, Bask, Vtoie. ,4, BasicLa, Zau.e 
Basrc Bfce 7. Basic Blue 9, Basic Btue ,2. Basic Blue 26. HC Blue 2. HC Blue 7 ' 
HCBlue ,2, Dispose Blue 3. Basic Blue 99. HC Violet 1, Dtepeme Viole,,. Dieppe 
VW 4, D K perse Black 9. Basic Brown 16 und Basic Brnvm ,7, and also plcramlc add 

hydrochlonde and f Hnemy M -„i tr< ,^ydroxyemylHmim*a„ 2 ene. 

AJso very suitabie for combination wim the dyes according ,o me kwentton are cabonised 
nnman,,,™ and antbraguinone dyes, for exampie mose desortbed in me foltowing ^ 
^bons; US-5 293 029. aspect k, coiumn 2. «ne 33 to Mlumn 5 , „ J ; 
US-5 360 930. especially in column 2, line is to column 5. line 49; US-5 1 69 403 espaciallv 
,n coiumn 2, line 30 to column 5. Hne 33; US-5 256 823. espeda»y h coiumn 4 H eTto 
column 5. »ne ,5; US-5 ,35 543, espeda»y ,n cotumn 4. line 24 to coiumn 5. i.T 



( 
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EP-A-818 193, especially on page 2, line 40 to page 3, line 26; US-5 486 629, especially in 
column 2, line 34 to column 5, line 29; and EP-A-758 547, especially on page 7, line 48 to 
page 8, line 19. 

Also, cationic azo dyes, e.g. according to GB-A-2 319 776, as well as the oxazine dyes 
described in DE-A-299 12 327 and mixtures thereof with the other direct dyes mentioned 
therein, are likewise very suitable for combination. 

The compositions of the invention according to this embodiment contain the dyes preferably 
in an amount of from 0.01 to 5 % by weight, based on the total dyeing composition. 

In addition, the dyeing compositions according to the invention may also comprise naturally 
occurring dyes, such as, for example, henna red, henna neutral, henna black, camomile 
blossom, sandalwood, black tea, Rhamnus frangula bark, sage, campeche wood, madder 
root, catechu, sedre and alkanet root. Such dyeing methods are described, for example, in 
EP-A-404 868, especially page 3, line 55 to page 4, line 9. 

In respect of further customary dye components, reference is made expressly to the series 
"Dermatology", edited by Ch. Culnan, H. Maibach, Verlag Marcel Dekker Inc., New York, 
Basle, 1986, Vol. 7, Ch. Zviak, The Science of Hair Care, chapter 7, pages 248-250 (direct 
dyes), and chapter 8, pages 264 - 267 (oxidation dyes), and to "Europaisches Inventar der 
Kosmetikrohstoffe", 1996, published by The European Commission, obtainable in diskette 
form from the Bundesverband der deutschen Industrie- und Handelsunternehmen fur 
Arzneimittel, Reformwaren und Korperpflegemittel e.V., Mannheim. 

It is not necessary for the oxidation dye precursors, where present, or for the dyes each to 
be single compounds, but rather there may in addition be present in the dyeing compositions 
according to the invention, in lesser amounts, further components predetermined by the 
preparation processes for the individual dyes, provided such components do not have an 
adverse effect on the dyeing result or do not need to be excluded for other reasons, for 
example on toxicological grounds. 

The dyes of formula (1) according to the invention may also readily be used in combination 
with other dyes and/or adjuvants used in the colouring of hair, for example with 
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• oxidising agents to achieve lightened colouration, as described in WO 97/20545, 
especially page 9, lines 5 to 9, 

• oxidising agents in the form of permanent-wave fixing solution, as described in 
DE-A-19 713 698 , especially page 4, lines 52 to 55, or EP-A-1 062 940, especially page 
6, lines 41 to 47, (and in the equivalent WO 99/40895), 

. oxidation dyeing compositions, as described in EP-A-850 636, especially page 5 line 41 
to page 7, line 52, EP-A-850 637, especially page 6, line 50 to page 8, line 44 EP-A-850 
638. especially page 7, line 20 to page 9. line 26, and EP-A-852 135, especially page 4 
line 54 to page 6, line 53, 

• oxidation dyeing compositions with cationic couplers, as described in WO 99/48856 
especially page 9, line 16 to page 13, line 8, and WO 99/48875, especially page 11 'line ( 
20 to page 12, line 13, 

• oxidation dyes in the presence of oxidoreductase enzyme, as described in WO 99/17730 
especially page 4. line 1 1 to page 1 3. line 28. and WO 99/36034. especially pages 3 to ' 
15, 

. autooxidisable oxidation dyes, as described in WO 99/20234, especially page 26 line 16 
to page 28, line 15, or 

. nitrobenzene derivatives, as described in WO 99/20235, especially page 26, line 7 to 
page 30, line 15, 

. polyols or polyethers, as described in EP-A-962 219, especially page 27, lines 14 to 38 
. th.ckening polymers, as described in EP-A-970 684, especially page 48, line 16 to page 
51, line 4, 

• sugar-containing polymers, as described in EP-A-970 687, especially page 28, line 17 to < 
page 29, line 23, 

• quaternary ammonium salts, as described in WO 00/10517, especially page 44, line 16 to 
page 46, line 23, ^ ^ ^ 

. anionic surfactants, as described in WO 00/10518, especially page 45, line 1 1 to page 48 
line 3, a 

. non-ionic surfactants, as described in WO 00/10519, especially page 45, line 1 1 to page 
50, line 12, or a 

• silicones, as described in WO 00/12057, especial* page 45, line 9 to page 55. line 2. 

The dyeing compositions according to the invention produce intense dyeings even at 
physiologically tolerable temperatures of less than 45»C. They are accordingly suitable 
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especially for dyeing human hair. For use on human hair, the dyeing compositions can 
usually be incorporated into an aqueous cosmetic carrier. Suitable aqueous cosmetic 
carriers include, for example, creams, emulsions, gels and also surfactant-containing 
foaming solutions, e.g. shampoos or other preparations, that are suitable for use on keratin- 
containing fibres. Such forms of use are described in detail in Research Disclosure 42448 
(August 1999). If necessary, it is also possible to incorporate the dyeing compositions into 
anhydrous carriers, as described, for example, in US-3 369 970, especially column 1, line 70 
to column 3, line 55. The dyeing compositions according to the invention are also excellently 
suitable for the dyeing method described in DE-A-3 829 870 using a dyeing comb or a 
dyeing brush. 

The dyeing compositions according to the invention may furthermore comprise any active 
ingredient, additive or adjuvant known for such preparations. The dyeing compositions in 
many cases comprise at least one surfactant, there being suitable in principle anionic and 
also zwitterionic, ampholytic, non-ionic and cationic surfactants. In many cases, however, it 
has proved advantageous to select the surfactants from anionic, zwitterionic and non-ionic 
surfactants. 

Anionic surfactants suitable for use in the preparations according to the invention include any 
anionic surface-active substance that is suitable for use on the human body. Such a 
substance is characterised by an anionic group that imparts water solubility, for example a 
carboxylate, sulfate, sulfonate or phosphate group, and a lipophilic alkyl group having 
approximately from 10 to 22 carbon atoms. In addition, glycol or polyglycol ether groups, 
ester, ether and amide groups and also hydroxy groups may be present in the molecule. The 
following are examples of suitable anionic surfactants, each in the form of sodium, 
potassium or ammonium salts or mono-, di- or tri-alkanolammonium salts having 2 or 3 
carbon atoms in the alkanol group: 

- linear fatty acids having from 10 to 22 carbon atoms (soaps), 

- ether carboxylic acids of formula R-0-(CH 2 -CH r O) x -CH 2 -COOH, in which R is a linear alkyl 
group having from 10 to 22 carbon atoms and x = 0 or from 1 to 1 6, 

- acyl sarcosides having from 10 to 18 carbon atoms in the acyl group, 



BNSDOCID: <WO 0230374A1 I > 



WO 02/30374 



-11 - 



PCT/EPO 1/1 1706 



- acyl taurides having from 10 to 18 carbon atoms in the acyl group, 

- acyl isothionates having from 10 to 18 carbon atoms in the acyl group, 

- sulfosucdnic acid mono- and di-alkyl esters having from 8 to 18 carbon atoms in the aiky. 
group and sulfosuccinic acid monoaJkyipolyoxyethy, esters having from 8 to 18 carbon atoms 
m the aikyl group and from 1 to 6 oxyethyl groups, 

- linear aikanesulfonates having from 12 to 18 carbon atoms, 

- linear a-olefin sulfonates having from 12 to 18 carbon atoms, 

- a-sulfo fatty acid methyl esters of fatty acids having from 12 to 18 carbon atoms, 

- aikyl sulfates and aikyl polyglycol ether sulfates of formula R'-0(CH 2 -CH^ )y -SO H in 

- mixtures of surface-active hydroxysuffonates according to DE-A-3 725 030, 
'^W^^™ "** h ^xya,Menepro P y,ene glyco, ethe. according 

• m ^f^^^^^hom 12to 24 camon atoms andfrom 1 to6 
double bonds according to DE-A-3 826 344, 

- esters of tartaric acid and citric add with alcohols that ate addition producer of 
epptotomately frotn 2 to ,5 molecutes of ethylene ordde and/o, propylene oxide with fatty 
alcohols having from 8 to 22 catbon atoms. ^ 

Preferred anionic surfactonts ate alky, suHa.es, afkyf po ta ly=o, emer sHfs.es and ether 
ce-boxyltc adds hating from ,0 to ,8 carbon atoms in me aiky, group and up to ,2 giyeol 
ether groupe in me molecule, end aJso eepedally salts « saturated and especially 
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unsaturated Cs-Cajcarboxylic acids, such as oleic acid, stearic acid, isostearic acid and 
palmitic acid. 

The term "zwitterionic surfactants" denotes surface-active compounds that carry at least one 
quaternary ammonium group and at least one -COO w or -S0 3 w group in the molecule. 
Zwitterionic surfactants that are especially suitable are the so-called betaines, such as the 
N-alkyl-N,N-dimethylammonium glycinates, for example cocoalkyldimethylammonium 
glycinate, N-acylaminopropyl-N.N-dimethylammonium glycinates, for example cocoacyl- 
aminopropyldimethylammonium glycinate, and 2-alkyl-3-carboxymethyl-3-hydroxyethyl- 
imidazolines having from 8 to 18 carbon atoms in the alkyl or acyl group and also coco- 
acylaminoethylhydroxyethylcarboxymethyl glycinate. A preferred zwitterionic surfactant is the 
fatty acid amide derivative known by the CTFA name cocamidopropyl betaine. 

Amphotytic surfactants are to be understood as meaning surface-active compounds that, in 
addition to a C a -Ci a -alkyl or -acyl group, contain at least one free amino group and at least 
one -COOH or -S0 3 H group in the molecule and are capable of forming internal salts. 
Examples of suitable ampholyte surfactants include N-alkylglycines, N-alkylpropionic acids, 
N-alkylaminobutyric acids, N-alkyliminodipropionic acids, N-hydroxyethyl-N-alkylamidopropyl- 
glycines, N-alkyltaurines, N-alkylsarcosines, 2-alkylaminopropionic acids and 
alkylamlnoacetic acids, each having approximately from 8 to 18 carbon atoms in the alkyl 
group. Ampholytic surfactants to which special preference is given are N-cocoalkyl- 
aminopropionate, cocoacylaminoethylaminopropionate and C,2-C 18 acylsarcosine. 

Non-ionic surfactants contain as the hydrophilic group, for example, a polyol group, a 
polyalkylene glycol ether group or a combination of polyol and polyglycol ether groups. 

Such compounds are, for example: 

- addition products of from 2 to 30 mol of ethylene oxide and/or from 0 to 5 mol of propylene 
oxide with linear fatty alcohols having from 8 to 22 carbon atoms, with fatty acids having 
from 12 to 22 carbon atoms and with alkylphenols having from 8 to 15 carbon atoms in the 
alkyl group, 
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- Ca-CtflM-mono. and -olig<>glycosides and attested analogues theraof, 
222. °'" Om5>Oe0 °' «* * — °» - »ated 

- addition products of ethylene oxide with sorbitan fatly add estate, 

- addition products of ethylene oxide with fatty acid alkenobmldes. 

Examples of caBonio surfactants that can be used in the hair-treatment contposltJons 

*> 1. Invent ate eepec^ ^ternary ammonium con,^nd^Zn» is 
8 «en to ammonium hafides, such as aMnmethylammonlum chides, 
ammon,™ chlortdes and tt^efHyWorturo ehbrtdes. for exampie J£ZZ 

Zde'7 ^~*~"> ^ea^yfaTl? 

«-* ^^aromonium chWde. ta u^ m e ftytaEylammon , um ^ 

fncefylmemylantnronlutn chloride. Further caHonic surfaces ma, can he used in 

accordance with the invention are quateroised protein hydrolysates. 

>«so suitable In accordance with are Inventa aro ca«onic s»con. *, such es. for exampfc 
the commetaaily available produce 02-7224 (manufachiron Dow Commg- a sulil eeT 
.nme^^^,, ^ ^ „ ^ ££ZL 
mcdrfied s*co„e, wtich is also referred to as erne**.*™,, SU -L (LtZr 
Genera, Bechlc,. SLM-550S7 (rnanufacturen WacKer, andaiso^-Q J« 
"^.Goldschm^uatem^^ 

^irylamwoentlnes.esp^al^anyacldamid^ines.s 

dimelhylamlneobtainableunderlhenameTeooA m irt«i« „■ • W 
,,„ . name Tego Amur 18, are distinguished not only hy a 

good cond,,,on,ng achon but aiso especially by their good biodegradabllity. 
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Quaternary ester compounds, so-called "esterquats", such as the methyl hydroxyalkyl- 
dialkoyloxyalkylammonium methosulfates marketed under the trade mark Stepantex*. are 
also very readily biodegradable. 

An example of a quaternary sugar derivative that can be used as cationic surfactant is the 
commercial product Glucquat*100, according to CTFA nomenclature a "lauryl methyl 
gluceth-10 hydroxypropyl dimonium chloride". 

The alkyl-group-containing compounds used as surfactants may be single substances, but 
the use as starting materials of natural raw materials of vegetable or animal origin is 
generally preferred in the preparation of such substances, with the result that the substance 
mixtures obtained have different alkyl chain lengths according to the particular starting 
material used. 



The surfactants that are addition products of ethylene oxide and/or propylene oxide with fatty 
alcohols or derivatives of such addition products may either be products having a "normal" 
homologue distribution or products having a restricted homologue distribution. "Normal" 
homologue distribution is to be understood as meaning mixtures of homologues obtained in 
the reaction of fatty alcohol and alkylene oxide using alkali metals, alkali metal hydroxides or 
alkali metal alcoholates as catalysts. Restricted homologue distributions, on the other hand, 
are obtained when, for example, hydrotalcites, alkali metal salts of ether carboxylic acids, 
alkali metal oxides, hydroxides or alcoholates are used as catalysts. The use of products 
having restricted homologue distribution may be preferred. 

Examples of further active ingredients, adjuvants and additives are as follows: 

- non-ionic polymers, for example vinylpyrrolidone/vinyl acrylate copolymers, polyvinyl- 
pyrrolidone and vinylpyrrolidone/vinyl acetate copolymers and polysiloxanes, 

- cationic polymers, such as quaternised cellulose ethers, polysiloxanes having quaternary 
groups, dimethyldiallylammonium chloride polymers, copolymers of dimethyldiallylammonium 
chloride and acrylic acid, as available commercially under the name Merquat* 280 and the 
use of which in hair dyeing is described, for example, in DE-A-4 421 031 , especially page 2, 
lines 20 to 49, or EP-A-953 334, especially page 27, line 17 to page 30, line 11, 
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a^am^dime^ia,^^ chloride copo*mere. diethy^itaMuatemieed 



quaternised polyvinyl alcohol, 



• »ittertonic and amphoteric powers, such aa, for axampla, acrylamidopromri trfmarhv, 

en^um ^rfde^ate copdymers and 

butyia^noethy, metnacryiatefc-hydrcxypropyi mataoylata copcJ,a ra , 

-^anionic ^era. such as, to, axampla. porya^io adds. oossllnked po^yHo adds 
tnnyi acefcWcrotertc acid copdyme*. vin^yrroOdooaWny. aetata cc^ol„ 
acaatefcu*. maWrsobomy, ^ ^ ^aTT^'hX 

- thickeners, such as agar, guar gun,, alginates, xa«han gun, gum arable karava cue, 
lecuat bean Hour, llnaeed gume, dexbane. celluieee dertvarivee e g m 7^1 caZ 

racona and derivatives, such ae antyloae, amylopecbn and dextrine Cava To tTT » 
«f ^e«c hydrocele such as, ,or example, pdyvlny, ** ** ""*"* " 

- structuring agenta, auch aa glucose and maleic add, 

- helr^womng compounds, seen aa phospholipids, ft, example soya MM. aoa 

oon _, .. 729 080 ' specially page 2, lines 20 to 49, EP-A-834 303 

" ne,8toPa3 "^ e2 -' E — — -.pagea 3 :^. 

- protein hydrolysates. especially elastin, collagen keratin milieu- 

wh T , pror hydro^as,condenaa topn Ic te ;::r:rr:d P r and 
quatemraed protein hydrolase, and phosphonplda, Ike ce ra mlde 

- perfume oila, dimethyl isoaorbitol and cyclodextrins, 
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- solubilisers, such as ethanol, isopropanol, ethylene glycol, propylene glycol, glycerol and 
diethylene glycol, 

- anti-dandruff active ingredients, such as piroctones. olamines and zinc Omadine, 

- further substances for adjusting the pH value, 

- active ingredients such as panthenol, pantothenic acid, allantoin, pyrrolidonecarboxylic 
acids and salts thereof, plant extracts and vitamins, 

- cholesterol, 

- light stabilisers and UV absorbers, as described, for example, in EP-A-81 9 422, especially 
page 4, lines 34 to 37, and WO-A-01/36396, especially the compounds on pages 4 and 5, 

- consistency regulators, such as sugar esters, polyol esters or polyol alkyl ethers, 

- fats and waxes, such as spermaceti, beeswax, montan wax, paraffins, fatty alcohols and 
fatty acid esters, 

- fatty acid alkanolamides, 

- polyethylene glycols and polypropylene glycols having a molecular weight of from 150 to 
50 000, for example such as those described in EP-A-801 942, especially page 3, lines 44 to 
55, 

- complexing agents, such as EDTA, NTA and phosphonic acids, 

- swelling and penetration substances, such as polyols and polyol ethers, as listed 
extensively, for example, in EP-A-962 219. especially page 27, lines 18 to 38, for example 
glycerol, propylene glycol, propylene glycol monoethyl ether, butyl glycol, benzyl alcohol, 
carbonates, hydrogen carbonates, guanidines, ureas and also primary, secondary and 
tertiary phosphates, imidazoles, tannins, pyrrole, 

- opacifiers, such as latex, 

- pearlising agents, such as ethylene glycol mono- and di-stearate, 

- propellants, such as propane-butane mixtures, N a O, dimethyl ether. CO z and air, and also 

- antioxidants. 

The constituents of the aqueous carrier are used in the preparation of the dyeing 
compositions according to the invention in the amounts customary for that purpose; for 
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example emulsifiers are used in concentrations of from 0.5 to 30 % by weight and thickeners 
in concentrations of from 0.1 to 25 % by weight of the total dyeing composition. 

The P H value of the ready-to-use dyeing preparations is usually from 2 to 11, preferably from 
5 to 10. 

To dye keratin-containing fibres, especially to dye human hair, the dyeing compositions are 
usually applied to the hair in an amount of from 50 to 100 g in the form of a mixture with the 
aqueous cosmetic carrier, left on the hair for approximately 30 minutes and then rinsed off or 
washed off with a commercially available hair shampoo. 

The compounds used according to the invention and, where used, the oxidation dye 
precursors may be applied to the keratin-containing fibres either simultaneously or in 
succession, the order in which they are applied being unimportant 

The compounds used according to the invention and. where used, the oxidation dye 
precursors of the compositions according to the invention may be stored separately or 
together, either in a liquid to paste-like preparation (aqueous or non-aqueous) or in the form 
of a dry powder. When the components are stored together in a liquid preparation the 
preparation should be substantially anhydrous in order to reduce reaction of the ' 
components. When they are stored separately, the reactive components are intimately 
m.xed with one another only immediately before use. In the case of dry storage, before use a 
defined amount of hot (from 50 to 80'C) water is usually added and a homogeneous mixture 
prepared. 



The following Examples serve to illustrate the invention without limiting the invention thereto 
Unless specified otherwise, parts and percentages relate to weight. 

Applicatio n Example 1- 

A strongly alkaline 10 % solution of a non-ionic surfactant (Plantaren 2000, Henkel) is 
adjusted to pH 9.5 using citric acid. 0.1 % 0 f the dye of formula 
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is dissolved therein and a strand of human hair, bleached white, is treated with the dye 
solution at room temperature. After only a short period of time, the strand has been dyed a 
red shade, which is still very intense even after shampooing ten times. The dye also has a 
strong affinity for undamaged hair. In that case, too, the fastness to washing is very good. 

Application Example 2: 

A 0.1 % solution of the dye according to the invention of formula 



in a surfactant base consisting of 10 % cocoamphoglycinate and 90 % water is applied for 
20 minutes to a strand each of bleached and unbleached white human hair ("Italian white 
virgin" IMHAIR Ltd.), rinsed and shampooed once. Very intense, vibrant scarlet dyeings of 
identical shade are obtained on both qualities of hair. Surprisingly, both the colour strength 
and fastness to washing are excellent and very similar for both qualities of hair, which 
speaks for the good levelling ability of this product. 

Application Example 3: 

A dye emulsion, containing 0.1 % of the dye according to the invention of formula 





C-CH, 
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3.5 % cetearyf alcohol 

1.0%ceteareth 80 

0.5 % glyceryl mono-di-stearate 

3.0 % stearamide DEA 

1 .0 % stearamphopropyl sulfonate 

0.5 % polyquatemium-6 and 

water ad 100% 

is applied for 30 minutes, at room temperature, to bleached human hair, dnsed and 
shampooed once. The resul, ie a very ettraethre vtan, red ^ mat has 
wash,ng. A very intereefng red dyeing is IIKewfee obtolned on undamaged human C 

Applicatio n Exampte A- 

Beadle 4 illustrates a method for "lightening- dyeings, as described also in WO 97/20545 

The following dye solution is prepared: 

1 g of the dye according to the invention from Example 3 

1 0 g of a 20 % ammonia solution 

water ad 100 g. 

Thesoluta ie oombinedwith the same weigh, o, a 6 % hydragen peroxide aoiuuon and the 
modure is immediately applied to a s,rand o, dark-blonde natora, European he,, £X 
mmutea, the strand of hair is rinsed and dried. air.wters 
The natural present meianine is bleaohed by me hydrogen penxlde, while me dye 

aohreved usrng a ,wo-s,ep P™cess, bu, one o, theimporian, advanUges o. me dyet 

Z ! ** ' nre * n * ** "* B *° *° ™™V PH sMHy mere*. L two 
steps oan be earned ou, simuHaneously, whioh is no, possible wfth most d,reo, dyes 
Stmrlar resul* are obfclned i, a dye according to Apptadion Example , or 2 ie used. 

Applicatio n Examp te 

A dye formulation is prepared from 

0.1 g of the dye according to the invention from Example 2 

1 .0 g of carboxymethyl cellulose ("Blanose 7M» , Societe AQUALON) 

10gof ethanoland 

water ad 100 g. 

The pH of the solution is adjusted to 9 using 2-amino-2-methy|.1.propanol. 
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The solution is applied for 30 minutes to strands of grey human hair 90% of which is white. A 
very bright, intense red dyeing is obtained. 

Similar results are obtained if a dye of Application Example 1 or 3 is used. 



Preparation Example 1: 




53,2 g of the educt of formula 




(101) 



Is slurried in 40 g 2-propanol at room temperature. The temperature is then raised to 45-50 
°C and 40 g of N-phenylpiperazine is added. The mixture is stirred for 30 hours. Then the 
reaction mass is diluted with 140 g of methyl-ethyl-ketone, cooled to room temperature, 
when crystallization occurs. The crystal suspension is separated by filtration, washed twice 
with 20 g methyl-ethyl-ketone and dried in a vacuum dryer to get 63 g of a dark powder. 

Preparation Example 2: 



CH, 
/ 3 




60,6 g of the educt of formula (101) is slurried in 43 g 2-propanol at room temperature. The 
temperature is then raised to 45-50 °C and 30,3 g of benzyl amine is added. The mixture is 
stirred for 20 hours for the completion of reaction. Then the reaction mass is diluted in 0.5 
hours with 140 g of methyl-ethyl-ketone, cooled during 3 hours to room temperature, when 
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option occu*. The cyaai suspension is sep ara ,ed by filiation, ^ed Wee * 20 

gmen, ) *e,hy1. k e,one..hen^ 2 o g2 ^opano. endued under vacuum toge, sag Ta 
dark powder. M«**gora 



Preparatio n Exam pla a- 

. CH 3 



IT '>- N /r-^ h 

cr CH 3 V-J 



C — C 
"a \ 



C-CH3 



60gof the educt of formula (101) is slurried in 45 g 2-propanol at room temperature The 

stirred for 17 hours. Then the reaction mass is diluted with 140 g of methyi-ethylketone 
cooled dunng 3 hours to room temperature, when conization occur, The c^ 

317 7 6Parated ^ W3Shed MC ° * h 20 9 -th^ketone and dned at 

vacuum to get ca. 50 g of a dark powder. 



( 
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What is claimed is: 

1 . A method of dyeing keratin-containing fibres, which comprises using a dye of formula 



wherein 

R t and R 2 are each independently of the other hydrogen, Ci-C 4 alkyl, halogen or n'rtro, 
Ra and R4 are each independently of the other unsubstituted d-C 4 aIkyl or d-C 4 alkyl 



Xi and X 2 are each independently of the other hydrogen, C r C 4 alkyl, C r C 4 alkoxy or halogen, 
R 5 is hydrogen or C r C 4 alkyl, 

Re is C r Ci 2 alkyl or Cs-C 8 cycloalkyl each unsubstituted or substituted by OH, Ci-C 4 alkoxy, 
halogen, CN or phenyl, or Re is C r C 4 alkyl substituted by phenyl or by C5-C 8 cycloalkyl, 
or wherein R 5 and Re together with the nitrogen atom linking them form a piperazine ring, 
which is substituted, at the nitrogen atom that is not bonded to the phenyl group, by C r C 8 - 
alkyl or phenyl, or which is quatemised at that nitrogen atom by two such groups, the C r C 8 - 
alkyl radicals and phenyl mentioned as substituents of the nitrogen atom of the piperazine 
ring being unsubstituted or substituted by OH, d-dalkoxy, halogen, CN or phenyl, 

and wherein X is an anion. 

2. A method according to claim 1 , which comprises using a dye of formula (1) wherein each 
of R t and R 2 is methyl or especially hydrogen. 

3. A method according to either claim 1 or claim 2, which comprises using a dye of 
formula (1) wherein each of R3 and R 4 is ethyl, hydroxyethyl or methyl. 

4. A method according to any one of claims 1 to 3, which comprises using a dye of 
formula (1) wherein each of X t and X 2 is methoxy, methyl, hydrogen or chlorine. 

5. A method according to claim 1, which comprises using a dye of formula 




X 



(1) 



substituted by OH, d-C 4 alkoxy, halogen, CN or by phenyl, 
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r/ W A ^ (2) 

CH 3 ^ R 6 

wherein 

X, arrd X, are aaor, independent, of the ofter hydrogan. matf* or mathoxy 
Hs is hydrogen, y ' 
Re is benzyl, C e -C 8 alky| or cyclohexyl, 
or wharain R. and R. togathar «, m . nitre£len atom 

X is an anion. 



6. A method according to claim 5, wherein 
Re is benzyl, Ce-C 6 alkyl or cyclohexyl. 

7. A method according to claim 6, wherein 
Re is benzyl. 

8. A method according to claim 6, wherein 
Re is C e .Cealkyl. 

9. A method according to claim 6, wherein 
Re is cyclohexyl. 

10. Uaa o, ma mathod aooordiao ,„ drtm , for ^ ^ ^ ^ 
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